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(54) Propylene type resin composition, film made thereof, and laminated resin film 

(Tm) obtained by DSC: 110 to 145°C 
Component (C): Polyethylene wax 



(57) A propylene type resin composition comprising 
from 95.0 to 99.999 parts by weight of component (A) 
which is a propylene/a-olefin random copolymer polym- 
erized by a metallocene catalyst, and from 0.001 to 5.0 
parts by weight of component (C), which is a polyethyl- 
ene wax, wherein components (A) and (C) satisfy the 
following conditions: 

Component (A): Propylene/a-olefin random copol- 
ymer 

1 ) Melt index at 230°C: 2 to 30 g/1 Omin 

2) Main melting peak temperature 



1) Density: 0.94 to 0.98 g/cm 3 

2) Melt viscosity at 140°C: At least 10 
cps. 
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Description 

[0001 ] The present invention relates to a propylene type resin composition having high transparency and low blocking 
tendency, a film made thereof, and a laminated resin film. 
5 [0002] As compared with a conventional propylene type resin obtained by a Ziegler catalyst containing Ti, Mg t CI, 
etc. , as the main components, a propylene type resin produced by means of a metallocene catalyst has a large melting 
point drop relative to the comonomer content, and a film obtained by T-die molding has low blocking tendency and is 
excellent in a low temperature heat sealing property. Therefore, its development for application to a sealant film is very 
much expected. 

10 [0003] However, as a result of a study conducted by the present inventors, it has been found that the propylene type 
resin obtained by a metallocene catalyst provides excellent transparency when molded into a film by means of a T-die 
if the molding is carried out by taking a sufficient time for cooling the film, for example, by lowering the taking up speed, 
but the transparency decreases if the cooling tends to be insufficient, for example, by increasing the molding speed. 
[0004] The cause may be such that the polypropylene type resin obtained by a metallocene catalyst usually has a 

*s narrow molecular weight distribution, and aligned crystals tend to be small during molding of the film, whereby crys- 
tallization tends to delay, and depending upon the cooling conditions, spherulites in the film are likely to grow large, 
whereby irregularities are likely to form on the film surface to reduce the transparency of the film. 
[0005] In order to sufficiently cool the fiim, it is desired to lower the molding speed. However, in a commercial pro- 
duction line, the productivity is important, and it is not desirable to lower the molding speed. Otherwise, it is conceivable 

20 to lower the cooling temperature. However, in order to lower the cooling temperature, a cooling apparatus of a large 
size will be required, which will create a problem of an increase in the production cost. Accordingly, it is necessary to 
develop a resin whereby the product quality can be secured without depending on the molding conditions. 
[0006] For this purpose, it is conceivable to add a nucleating agent to let crystal nuclei form. However, when a nu- 
cleating agent is added, it becomes important to effectively disperse the nucleating agent in the resin, and there will 

25 be a problem that due to inadequate dispersion, deterioration of the quality of the film is likely to result. Further, there 
is a problem that by the addition of a nucleating agent, no adequate effect for improving the transparency can be 
attained. 

[0007] Accordingly/it is desired to develop a propylene type resin whereby a resin film excellent in transparency can 
be obtained even when the production speed is high. 

30 [0008] Further, a resin film is used widely in an application as a packaging material whereby not only a low temper- 
ature impact resistance but also a low temperature heat sealing property is required. Especially, in recent years, the 
packaging process tends to have a high speed, whereby it is important that heat sealing can be carried out at a low 
temperature, and it has been common to employ a technique of incorporating an elastomer. However, if an elastomer 
is incorporated, crystallization will further be lowered, whereby there is a problem that the transparency of the film 

35 decreases. 

[0009] Under these circumstances, it is also desired to develop a propylene type resin whereby a resin fiim is ob- 
tainable which is excellent in transparency even when the production speed is high and which is excellent not only in 
a low temperature impact resistance but also in a tow temperature heat sealing property. 

[0010] Accordingly, it is an object of the present invention to provide a propylene type resin composition whereby 
40 the cooling condition dependency of the fiim transparency can be reduced, and a film having a good surface smoothness 
and being excellent in transparency, can be obtained and which is excellent in moldability in T-die molding, a propylene 
type resin film made thereof, and a laminated resin film. 

[001 1 ] Another object of the present invention is to provide a propylene type resin composition whereby a film having 
excellent low temperature impact resistance and low temperature heat sealing properties in addition to the above- 
4 5 mentioned excellent characteristics, can be obtained, a propylene type resin film made thereof, and a laminated resin 
film. 

[0012] As a result of an extensive study, the present inventors have found that a film excellent in transparency can 
be obtained by adding a small amount of a polyethylene wax having certain specific properties to a certain specific 
propylene/a-olefin random copolymer polymerized by a metallocene catalyst. The present invention has been accom- 
50 plished on the basis of this discovery. 

[001 3] Specifically, the present invention provides a propylene type resin composition comprising from 95.0 to 99.999 
parts by weight of component (A) which is a propylene/a-olefin random copolymer polymerized by a metallocene cat- 
alyst, and from 0.001 to 5.0 parts by weight of component (C) which is a polyethylene wax, wherein components (A) 
and (C) satisfy the following conditions: 

55 

Component (A): Propylene/a-olefin random copolymer 
1 ) Melt index at 230°C: 2 to 30 g/1 Omin 
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2) Main melting peak temperature (Tm) obtained by DSC: 110 to 145°C 
Component (C): Polyethylene wax 

1 ) Density: 0.94 to 0.98 g/cm 3 

2) Melt viscosity at 140°C: At least 10 cps. 

[0014] The present invention also provides a propylene type resin composition comprising from 50 to 98 parts by 
weight of component (A) which is a propylene/a-olefin random copolymer polymerized by a metallocene catalyst, from 
2 to 50 parts by weight of component (B) which is a propylene type elastomer or an ethylene type elastomer, and from 
0.001 to 5.0 parts by weight of component (C) which is a polyethylene wax, wherein components (A), (B) and (C) satisfy 
the following conditions: 

Component (A): Propylene/a-olefin random copolymer 



1 ) Melt index at 230°C: 2 to 30 g/1 Omin 

2) Main melting peak temperature (Tm) obtained by DSC: 110 to 145°C 
Component (B): Elastomer 

(B-1) Propylene type elastomer 

Propylene/a-olefin copolymer satisfying the following 1) and 2): 

1 ) Content of units derived from propylene: 5 to 95 mol% 
25 2) Content of units derived from a C^ a-olefin: 5 to 95 mol% 

(B-2) Ethylene type elastomer 

Ethylene-a-olefin copolymer satisfying the following 3) and 4) 

30 3) Content of units derived from ethylene: 5 to 95 mol% 

4) Content of units derived from an a-olefin: 5 to 95 mol% 

Component (C): Polyethylene wax 

35 1) Density: 0.94 to 0.98 g/cm 3 

2) Melt viscosity at 140°C: At least 10 cps. 

[0015] Further, the present invention provides such a propylene type resin composition, wherein the metallocene 
catalyst for component (A) is a compound of the following formula (1 ) or its partially hydrogenated product: 

40 
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wherein Q is a linking group which links the two conjugated five-membered cyclic ligands, M is a metal atom selected 
from the group consisting of titanium, zirconium and hafnium, each of X and Y is a hydrogen atom, a halogen atom, a 
hydrocarbon group, an alkoxy group, an amino group, a nitrogen-containing hydrocarbon group, a phosphorus-con- 
taining hydrocarbon group or a silicon-containing hydrocarbon group, each of R 1 and R 3 is a hydrogen atom, a C^. 20 
hydrocarbon group, a halogen atom, a 0^.^ halogenated hydrocarbon group, a silicon-containing hydrocarbon group, 
a nitrogen-containing hydrocarbon group, an oxygen-containing hydrocarbon group, a boron-containing hydrocarbon 
group or a phosphorus-containing hydrocarbon group, and each R 2 is a hydrogen atom, a C^o hydrocarbon group, 
a halogen atom, a C,_ 20 halogenated hydrocarbon group, a silicon-containing hydrocarbon group, a nitrogen-containing 
hydrocarbon group, an oxygen-containing hydrocarbon group, a boron -containing hydrocarbon group or a phosphorus- 
containing hydrocarbon group. 

[0016] Still further, the present invention provides a propylene type resin film molded from such a propylene type 
resin composition by means of a T-die, and a laminated resin film containing at least one layer made of such a propylene 
type resin film. 

[0017] Now, the present invention will be described in detail with reference to the preferred embodiments. 
[0018] In the first aspect, the present invention provides a propylene type resjn composition comprising a specific 
propylene/a-olefin random copolymer (component (A)) polymerized by a metallodene catalyst, and a polyethylene wax 
(component (C)). Here, "comprising" does not exclude addition of a third component useful for the purpose of the 
present invention in addition to the above two components. 

[0019] In the second aspect, the present invention provides a propylene type resin composition comprising a specific 
propylene/a-olefin random copolymer (component (A)) polymerized by a metallocene catalyst, a propylene type elas- 
tomer or an ethylene type elastomer (component (B)) and a polyethylene wax (component (C)). Here, "comprising" 
does not exclude addition of a third component useful for the purpose of the present invention in addition to the above 
three components. 

Component (A): propylene/a-olefin random copolymer 

[0020] The propylene/a-olefin random copolymer as component (A) of the present invention, comprises propylene 
as the main component and a-olefin units as a subsidiary component (comonorrjer units). 



[0021] The a-olefin to be used as the comonomer includes ethylene, and usually, ethylene or a C 4 . 18 1 -olefin is 
employed. Specifically, ethylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-heptene, 4-methyl-pentene-1 t 4-methyl- 
hexene-1 , or 4,4-dimethylpentene-1 , may, for example, be mentioned. It is preferably ethylene, 1 -butene or 1 -hexene, 
more preferably ethylene. j 

[0022] The proportion of propylene units in the copolymer is preferably at least; 80 mol% t preferably from 85 to 99.5 
mol%, more preferably from 90 to 99 mol% and the comonomer is at most 20 mpl%, preferably from 1 5 to 0.5 mol%, 
more preferably from 1 0 to 1 mol%. As the comonomer, the above a-olefin is not limited to one type, and the copolymer 
may be a multi-component copolymer employing two or more a-oiefins, such as a terpolymer. 
[0023] As the copolymerof component (A), a propylene/a-olefin random copolymer satisfying the following conditions 
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1) and 2) is used. Further, it is preferred to use a propylene/a-olefin random copolymer which satisfies not only the 
conditions 1) and 2), but also the following condition (3). 

1) Melt index (Ml p ) 

A propylene/a-olefin random copolymer is employed which has a melt index (Ml p ) at 230°C (2.1 6 kg) of from 
2 to 30 g/10 min, preferably from 3 to 15 g/10 min, more preferably from 5 to 10 g/10 min. If the melt index is 
smaller than 2 c/10 min, the discharge property tends to be poor, and the T-die moldability tends to be poor. On 
the other hand, if it exceeds 30 g/10 min, the film strength tends to be low, such being undesirable. 

2) Main melting peak temperature (Tm) obtained by DSC 

As the propylene/a-olefin random copolymer; dhe having the main melting peak temperature (Tm) of from 1 1 0 
to 1 45°C, preferably from 1 1 5 to 1 40°C as obtained by DSC, is used. If the melting peak temperature (Tm) is lower 
than 110°C, even in an environment practically acceptable for a film, blocking of films to one another is likely to 
occur at a high temperature, such being undesirable. If it exceeds 1 45°C, the low temperature heat sealing property 
tends to be impaired, such being likewise undesirable. 

3) A propylene type resin composition (component (A) and component (C)) is molded into films having a thickness 
of 25 fim by means of a T-die at cooling temperatures of 25°C and 45°C, whereby the average surface roughnesses 
of their surfaces as measured by an atomic force microscope are represented by [Ra(A+C) 25 ] and [Ra(A+C) 45 ]. 
Whereas, only component (A) is molded into films having a thickness of 25 u,m by means of a T-die at cooling 
temperatures of 25°C and 45°C, whereby the average surface roughnesses of their surfaces as measured by an 
atomic force microscope are represented by [RafA)^ and [Ra(A) 45 ]. Such surface roughnesses satisfy the fol- 
lowing formulae (1 ), (2), (3) and (4): 



[Ra(A) 45 HRa{A) 25 ]S10 Formula (1) 

[Ra(A) 45 ] ^15 Formula (2) 

30 [RafA+C^HRafA+C^IO Formula (3) 

[Ra(A+C) 45 ] <15 Formula (4) 



55 



the average surface roughnesses [Ra(A+C) 25 ] and [Ra(A+C) 45 J of the film surfaces by the atomic force mi- 
croscope, can be measured by using an atomic force microscope cyclic contact mode, and the average surface 
roughness Ra i.e. the degree of irregularities in the three dimensional direction can be quantitatively determined 
by calculation in accordance with the following formula (8): 



1 Ya Xft 

R a = I. J | F (X. Y) - 2 o | dUX Formula (8) 

So* Yt Xu 

[0024] In the formula (8), F(X, Y) represents the measuring plane, So the measuring area, Y T to Y B the measuring 
range in Y direction, X L to X R the measuring range in X-direction, and Zo the reference plane. Zo is represented by 
the following formula (9): 



1 Yb Xr 

Zo= r ; a F (X, Y) dXdY Formula (9) 

So Y T Xl ' 
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[0025] The propylene/a-olefin random copolymer in the present invention, can be produced by random polymeriza- 
tion of propylene with an a-olefin by means of a metallocene catalyst. 

[0026] The metallocene catalyst may be any metallocene catalyst so long as the above polypropylene type resin 
can be obtained. However, usually, a Group 4 to 6 transition metal compound such as Zr, Ti or Hf , particularly a Group 
4 transition metal compound, and an organic transition metal compound having a cyclopentadienyl group or a group 
of a cyclopentadienyl derivative, can be used. 

[0027] The group of a cyclopentadienyl derivative may be an alkyl-substituted group of e.g. pentamethylcyclopen- 
tadienyl, or a group wherein two or more substituents are bonded to form a saturated or unsaturated cyclic substituent. 
Typically, an indenyl group, a fluorenyl group, an azulenyj group or their partially hydrogenated products may be men- 
tioned. 

[0028] Further, one wherein a plurality of cyclopentadienyl groups are bonded by e.g. an alkylene group, a silylene 
group or a germilene group, is preferred. 

[0029] As a preferred metallocene catalyst for the production of the propylene type resin of the present invention, a 
transition metal compound of the following formula (1 ) may be employed. 



wherein Q is a linking group which links the two conjugated five-membered cyclic ligands, M is a metal atom selected 
from the group consisting of titanium, zirconium and hafnium, each of X and Y is a hydrogen atom, a halogen atom, a 
hydrocarbon group, an alkoxy group, an amino group, a nitrogen-containing hydrocarbon group, a phosphorus-con- 
taining hydrocarbon group or a silicon-containing hydrocarbon group, each of R 1 and R 3 is a hydrogen atom, a C^. 20 
hydrocarbon group, a halogen atom, a halogenated hydrocarbon group, a silicon-containing hydrocarbon group, 
a nitrogen-containing hydrocarbon group, an oxygen-containing hydrocarbon group, a boron-containing hydrocarbon 
group or a phosphorus-containing hydrocarbon group, and each R 2 is a hydrogen atom, a C^^ hydrocarbon group, 
a halogen atom, a 0^. 2 o halogenated hydrocarbon group, a silicon-containing hydrocarbon group, a nitrogen-containing 
hydrocarbon group, an oxygen-containing hydrocarbon group, a boron-containing hydrocarbon group or a phosphorus- 
containing hydrocarbon group. Particularly preferably, R 2 represents a C^g aryl group. 

[0030] Q is a linking group which links the two conjugated five-membered cyclic ligands, and it may, for example, be 
(a) a C-,.20, preferably C^, bivalent hydrocarbon group, (b) a silylene group or an oligo-silylene group, (c) a silylene 
or oligo-silylene group having a C^q, preferably C^, hydrocarbon group as a substituent, (d) a germilene group, or 
(e) a germilene group having a C y . 2 o hydrocarbon group as a substituent. Among them, preferred is an alkylene group, 
or a silylene group having a hydrocarbon group as a substituent. j 

[0031] Each of X and Y which are independent of each other i.e. which may be the same or different, is (a) a hydrogen 
atom, (b) a halogen atom, (c) a C^o- preferably C^g, hydrocarbon group, ;or (d) a C^, preferably C^, hydrocarbon 
group containing oxygen, nitrogen or silicon. 

[0032] Among them, preferred may, for example, be a hydrogen atom, a chlorine atom, a methyl group, an isobutyl 
group, a phenyl group, a dimethylamide group or a diethylamide group. 

[0033] Each of R 1 and R 3 represents a hydrocarbon group, or aC^ halogenated hydrocarbon group, a silicon- 
containing hydrocarbon group, a nitrogen-containing hydrocarbon group, an oxygen-containing hydrocarbon group, a 
boron-containing hydrocarbon group, or a phosphorus-containing hydrocarbon group. Specifically, a methyl group, an 
ethyl group, a propyl group, a butyl group, a hexyl group, an octyl group, a phenyl group, a naphthyl group, a butenyl 
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group or a butadienyl group may t for example, be mentioned. Further, in addition to a hydrocarbon group, a methoxy 
group, an ethoxy group, a phenoxy group, a trimethylsilyl group, a diethylamino group, a diphenylamino group, a pyra- 
zolyl group, an indolyl group, a dimethyiphosphino group, a diphenylphosphino .group, a diphenylboron group, or a 
dimethoxyboron group, which contains e.g. halogen, silicon, nitrogen, oxygen, boron or phosphorus, may be mentioned 
as a typical example. Among them, a hydrocarbon group is preferred, and methyl, ethyl : propyl or butyl is particularly 
preferred. 

[0034] Each R 2 is a hydrogen atom, a C u2 q hydrocarbon group, a halogen atom, a C^q halogenated hydrocarbon 
group, a silicon-containing hydrocarbon group, a nitrogen-containing hydrocarbon group, an oxygen-containing hydro- 
carbon group, a boron-containing hydrocarbon group or a phosphorus-containing hydrocarbon group. Among them, 
preferred is a C 6 . 16 aryl group. Specifically, phenyl rct-naphthyl, p-naphthyl, anthracenyl, phenanthryl, pyrenyl, acenaph- 
thyl, phenalenyl or aceanthrenyl may, for example, be mentioned. Further, such an aryl group may be one substituted 
by a halogen atom, a hydrocarbon group, a halogenated hydrocarbon group, a nitrogen-containing hydro- 
carbon group, an oxygen-containing hydrocarbon group, a boron-containing hydrocarbon group or a phosphorus-con- 
taining hydrocarbon group. Among them, preferred is phenyl, naphthyl, halogenated phenyl or halogenated naphthyl. 
[0035] M is a metal selected from the group consisting of titanium, zirconium and hafnium. Preferred is zirconium or 
hafnium. 

[0036] Non-restrictive examples of the above transition metal compound include dimethylsilylenebis{1 ,1 '-(2-methyl- 
4-phenyl-4H-azulenyl)}zirconium dichloride, dimethylsilylenebis[1 ,1 '-{2-methyl-4-(4-chlorophenyl)-4H-azulenyl}]2irco- 
nium dichloride, dimethylsilylenebis[1 ,1'-{2-methyl-4-(4-chloro-2-naphthyl)-4H-azulenyl}]zirconium dichloride, dimeth- 
ylgermilenebis{1,1'-(2-methyl-4-phenyl-4H-azulenyl)}zirconium dichloride, dimethylgermilenebis[1,1'-{2-methyl- 
4-(4-chlorophenyl)-4H-azulenyl}]zirconium dichloride, and dimethylgermilenebis{1 ,1 '-(2-ethyl-4-phenyl-4H-azulenyl)} 
zirconium dichloride. 

[0037] Further, the hydrogenated product includes, for example, diphenylsilylenebis{1 ,1 , -(2-methyl-4-phenylhexahy- 
droazulenyl)}zirconium dichloride, dimethylsilylenebis[1 ,1 '-{2-methyl-4-(4-chlorophenyl)hexahydroazulenyl}]zirconium 
dichloride, dimethylsilylenebisfl.r^-methyM^-chloro^-naphthyOhexahydroazulenylJlzirconium dichloride, 
dimethylgemnilenebis{1 ,1 ^-methyl^-phenylhexahydroazulenyljjzirconium dichloride, dimethylgermilenebis[1 ,1'- 
{2-methyl-4-(4-chlorophenyl)hexahydroazulenyl)]zirconium dichloride, and dimethylgermilenebis[1 ,1 '-{2-ethyl- 
4-(4-chlorophenyl)hexahydroazulenyl}]zirconium dichloride. 

[0038] Further, compounds having one or both of dichloride of these compounds substituted by bromine, iodine, 
hydrogen, methylphenyl, benzyl, alkoxy, dimethylamide or diethylamide, may also be mentioned. Further, compounds 
having zirconium of the above compounds substituted by e.g. titanium or hafnium, may also be mentioned. 
[0039] The co-catalyst is at least one compound selected from the group consisting of an aluminum-oxy compound, 
an ionic compound or Lewis acid capable of reacting with a metallocene compound to convert the metallocene com- 
pound component to a cation, a solid acid and a silicate in the form of an ion exchange layer. Further, an organic 
aluminum compound may be added together with these compounds, as the case requires. 

(b-1) Aluminum-oxy compound 

[0040] The aluminum-oxy compound may, for example, be a so-called alumoxane such as methyl alumoxane or 
methyl isobutyl alumoxane, or a reaction product of a trial kyial urn in urn with an alkyl borate. 
[0041] The aluminum-oxy compound may be supported on a fine particulate carrier. 

[0042] The fine particulate carrier may, for example, be a fine particulate carrier made of an inorganic or organic 
compound. As an inorganic carrier, silica, alumina, silica-alumina, magnesium chloride, activated carbon or an inorganic 
silicate, may, for example, be mentioned. Or, it may be a mixture thereof. 

[0043] As an organic carrier, a fine particulate carrier made of a porous polymer made of a polymer of a C 2 . 14 a- 
olefin such as ethylene, propylene, 1-butene, or 4-methyM -pentene, or a polymer of an aromatic unsaturated hydro- 
carbon such as styrene or divinyl benzene, may be mentioned. Or, it may be a mixture thereof. 

(b-2) Ionic compound or Lewis acid capable of reacting with the catalyst component (A) to convert the catalyst 
component (A) to a cation. 

[0044] The ionic compound capable of reacting with the catalyst component (A) to convert the catalyst component 
(A) to a cation may, for example, be a complex compound of a cation such as a carbonium cation or an ammonium 
cation with a cation of an organic boron compound such as triphenylboron, tris(3,5-difluorophenyl)boron or tris(pen- 
tafluorophenyl)boron. 

[0045] As the Lewis acid, particularly as the Lewis acid capable of converting the catalyst component (A) to a cation, 
various organic boron compounds such as tris(pentafluorophenyl)boron, may, for example, be mentioned. Or, a metal 
halogenated compound such as aluminum chloride or magnesium chloride may, for example, be mentioned. Such a 
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Lewis acid may be supported on a fine particulate carrier. The fine particulate carriermay be the one as described above. 
(b-3) Solid acid 

5 [0046] The solid acid may, for example, be alumina or silica-alumina. 
(b-4) Ion exchangeable layered silicate 

[0047] As component (b-4) , an ion exchangeable-layered silicate is employed. The ion exchangeable layered silicate 
10 is a silicate compound taking a crystal structure wherein faces constituted by e.g. ion bonding are laminated in parallel 
one on another with a weak bonding force, wherein the ions contained are exchangeable. Preferred examples of such 
an ion exchangeable layered silicate include a smectite family such as montmorillonite, sauconite, beidellite, nontronite, 
saponite, hectorite and stevensite, a vermiculite family such as vermiculite, and a mica family such as mica, illite, 
sericite and glauconite. 

is [0048] These silicates are preferably those subjected to chemical treatment. Here, the chemical treatment may be 
surface treatment to remove impurities attached to the surface or treatment to give influence over the crystal structure 
or the chemical composition of the layered silicates. Specifically, (a) acid treatment, (b) alkali treatment, (c) salt treat- 
ment or (d) an organic treatment may, for example, be mentioned. By such treatment, impurities on the surface are 
removed, cations between the layers are exchanged, cations such as Al, Fe or Mg in the crystal structure are eluted. 

20 Consequently, an ion complex, a molecule complex or an organic derivative is formed, whereby the surface area, the 
interlaminer distance or the solid acidity can be changed. These treatments may be carried out alone or in combination 
of two or more of them. 

[0049] The polymerization method may, for example, be a slurry method employing an inorganic solvent in the pres- 
ence of such a catalyst component, a gas phase method or a solution method employing substantially no solvent, or 
25 a bulk polymerization method using a monomer for polymerization as a solvent. 

[0050] As a method to obtain the propylene/a-olefin random copolymer specified by the present invention, for ex- 
ample, the polymerization temperature or the amount of the comonomer is adjusted to properly control the distributions 
of the molecular weight and the crystallinity, thereby to obtain a desired polymer. 

3 o Component (B): Elastomer 

[0051] In the second aspect of the present invention, the following (B-1) propylene type elastomer and/or (B-2) eth- 
ylene type elastomer is added. 

35 (B-1 ) Propylene type elastomer 

Propylene/a-olefin copolymer satisfying the following 1) and 2): 

1) Content of units derived from propylene: 5 to 95 mol% 

2) Content of units derived from a C± 2 o a-olefin: 5 to 95 mol% 
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(B-2) Ethylene type elastomer 

Ethylene/a-olefin copolymer satisfying the following 3) and 4) 

3) Content of units derived from ethylene: 5 to 95 mol% 

4) Content of units derived from a C3. 20 a-olefin: 5 to 95 mol% 



[0052] In the present invention, the elastomer means a soft polymer material. Usually, the density is at most 0.900 
g/cm 3 , preferably within a range of from 0.860 to 0.900 g/cm 3 , and the melt flow rate (MFR) at 1 90°C under a load of 
2.16 kg is usually within a range of from 0.01 to 100 g/10 min, preferably from 0.05 to 50 g/10 min. Such a propylene 
type elastomer and an ethylene type elastomer are amorphous, or the crystallinity as measured by an X-ray diffraction 

50 method is less than 30%. 

[0053] As (B-1) the propylene type elastomer, a copolymer elastomer of propylene with a C^ 2 o a " olefin . is employed. 
The content of units derived from propylene is usually from 5 to 95 mol%, preferably from 20 to 92 mol%, more preferably 
from 50 to 90 mol%, particularly preferably from 60 to 80 mol%. The content of units derived from the C^ a-olefin is 
usually from 5 to 95 mol%, preferably from 8 to 80 mol%, more preferably from 10 to 50 mol%, particularly preferably 

55 from 20 to 40 mol%. 

[0054] If the content of units derived from propylene is less than 5 mol% in the propylene type elastomer, the trans- 
parency tends to be low, such being undesirable. On the other hand, if the content of units derived from propylene 
exceeds 95 mol%, the effect to improve the low temperature heat sealing property tends to be low. 
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[0055] As (B-2) the ethylene type elastomer, a copolymer elastomer of ethylene with a C3. 20 a-olefin, is used. The 
content of units derived from ethylene is usually from 5 to 95 mol%, preferably from 20 to 92 mol% ( more preferably 
from 50 to 90 mol%. The content of units derived from the C 3 _2o a-olefin is usual|y_f rom 5 to 95 moi%, preferably from 
8 to 80 mol%, more preferably from 1 0 to 50 mol%. 

5 [0056] If the content of units derived from ethylene is less than 5 mol% in the ethylene type elastomer, the effect to 
improve the low temperature heat sealing property tends to be inadequate. On the other hand, if the content of units 
derived from ethylene exceeds 95 mol%, the transparency tends to be low, such being undesirable. 
[0057] The C3. 20 a-olefin may, for example, be propylene, 1-butene, 1-pentene, 1-hexene,4-methyl-1-pentene, 1-oc- 
tene, 1-decene or a mixture thereof. Among them, a C 3 . 10 a-olefin is preferred. 

10 [0058] Further, in the present invention, in addition to-propylene or ethylene and an a-olefin, component units other 
than component units derived from an a-olefin, such as component units derived from a vinyl compound or a diene 
compound, may be contained within a range not to impair the desired characteristics. As such component units, an 
aliphatic non-conjugated diene such as 1 ,4-hexadiene, 1 ,6-octadiene, 2-methyl-1 ,5-hexadiene, 6-methyM ,5-heptadi- 
ene or 7-methyl-1 ,6-octadiene, a cyclic non-conjugated diene such as cyclohexadiene, dicyclopentadiene, methyftet- 

*5 rahydroindene, 5-vinyl norbornene, 5-ethylidene-2-norbornene, 5-methylene-2-norbornene, 5-isopropylidene-2-nor- 
bomene or 6-chloromethyl-5-propenyl-2-norbornene, a diene compound such as 2,3-isopropylidene-5-norbomene or 
2-propenyl-2,2-norbornadiene, or styrene or vinyl acetate, may, for example, be mentioned. 

[0059] Such third comonomers may be used alone or in combination. The content of such a third comonomer is 
usually at most 10%, preferably from 0 to 5%. 

20 

Component (C): Polyethylene wax 

[0060] In the present invention, the polyethylene wax used as component (C) is a polymer of -CH 2 -, and it may be . 
a polyethylene, a copolymer of ethylene with an a-olefin, or one having such a polyethylene or a copolymer modified 
25 by an acid to introduce polar groups. Its number average molecular weight is usually from 500 to 15,000, preferably 
from 1,000 to 10,000. 

[0061] The polyethylene wax is produced by various methods. In the present invention, one produced by any method 
may be employed. For example, the polyethylene wax may be produced by a method of polymerizing ethylene. In such 
a case, there is a method of polymerizing at a high temperature under a high pressure by radical polymerization or a 
30 method of polymerizing under a low pressure by a Ziegler catalyst. Further, there is a method of reducing the molecular 
weight by thermal decomposition of a common polyethylene for molding, or a method of separating and utilizing a low 
molecular weight polyethylene produced as a by-product in the production of a common polyethylene for molding, or 
a method of oxidizing a common polyethylene for molding. 

[0062] The polyethylene wax to be used in the present invention is required to satisfy the following conditions 1 ) and 
35 2). 



1 ) Density 

The density is from 0.94 to 0.98 g/cm 3 , preferably from 0.95 to 0.98, more preferably from 0.96 to 0.98. If it is 
higher than this range, the dispersed diameter of the polyethylene wax will not be sufficiently small, and the dis- 
40 persed particles will bring about irregularities on the film surface, whereby the transparency tends to be low. On 

the other hand, if it is lower than the above range, the effect for improving the transparency tends to be small. 

2) The melt viscosity at 140°C is at least 10 cps, preferably from 15 to 30,000 cps. 

[0063] If the melt viscosity is lower than 10 cps, the effect for improving the transparency tends to be small, such 
45 being undesirable. 

[0064] In the present invention, a polyethylene wax, an acid-modified polyethylene wax or an oxidized polyethylene 
wax may be used alone. Otherwise, their mixture or a mixture thereof with a polypropylene wax, may be employed. 

Blending 

50 

[0065] In the first aspect of the present invention, the propylene type resin composition comprises component (A) i. 
e. the propylene/cc-olefin random copolymer and component (C) i.e. the polyethylene wax in such a blending ratio that 
component (A) is from 95.0 to 99.999 parts by weight, and component (C) is from 0.001 to 5.0 parts by weight, provided 
that the total amount of components (A) and (C) is 100 parts by weight. If component (C) is less than 0.001 part by 
55 weight, the effect to improve the transparency of the film tends to be inadequate. On the other hand, if it exceeds 5.0 
parts by weight, the dispersed diameter of the polyethylene wax will not be sufficiently small, and dispersed particles 
will bring about irregularities on the film surface, whereby the transparency will be impaired. 
[0066] In the second aspect of the present invention, the propylene type resin composition comprises component 
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(A) i.e. the propylene/a-olefin random copolymer, component (B) i.e. the propylene type elastomer or the ethylene type 
elastomer, and component (C) i.e. the polyethylene wax in such a blending ratio that component (A) is from 50.0 to 
98.0 parts by weight, preferably from 70.0 to 95.0 parts by weight, component (B) is from 2.0 to 50.0 parts by weight, 
preferably from 5.0 to 30.0 parts by weight, and component (C) is from 0.001 to 5.0 parts by weight, preferably from 

5 0,01 to 3.0 parts by weight, provided that the total amount of components (A), (B) and (C) is 100~parts by weight! If 
component (B) is less than 2.0 parts by weight, the heat sealing property tends to be poor, and if it exceeds 50.0 parts 
by weight, the rigidity tends to be low. Further, if component (C) is less than 0.001 part by weight, the effect to improve 
the transparency of the film will be insufficient. On the other hand, if it exceeds 5.0 parts by weight, the polyethylene 
wax tends to form a continuous phase in the film 4 whereby the transparency of the film tends to be impaired. 

10 [0067] The propylene type resins of the present invention having the above-mentioned characteristics, are excellent 
in transparency and excellent in anti-blocking properties. Accordingly, they are effective particularly when high trans- 
parency is required and addition of an anti-blocking agent is restricted. However, the present invention does not exclude 
addition of an anti-blocking agent, and an anti-blocking agent may be added also in the present invention depending 
upon the particular purpose. 

[0068] As such an anti-blocking agent, an inorganic fine powder having an average particle size of from 1 .0 to 7.0 
u.m and a pore volume of from 0.4 to 1 .6 m€/g is preferred. 

[0069] As a specific example of the anti-blocking agent, for example, as an inorganic type, synthetic or natural silica 
(silicon dioxide), magnesium silicate, alumino silicate, talc, zeolite, aluminum borate, calcium carbonate, calcium sul- 
fate, barium sulfate or calcium phosphate, may be employed. 

[0070] Further, as an organic type, polymethyl methacrylate, polymethylsilsesquioxane (silicone), polyamide, poly- 
tetrafluoroethylene, an epoxy resin, a polyester resin, a benzoguanamine/formaldehyde (a urea resin), or a phenol 
resin, may, for example, be employed. When the average particle diameter of such an anti-blocking agent is within the 
above range, it is possible to obtain a polypropylene film having good transparency and scratch resistance. 
[0071] The anti-blocking agent is used preferably in an amount of from 0.01 to 0.7 parts by weight, more preferably 
from 0.05 to 0.5 part by weight, particularly preferably from 0.05 to 0.3 part by weight, per 100 parts by weight of the 
propylene type resin composition ((A)+(C) or (A)+(B)+(C)). 

[0072] Further, the anti-blocking agent is preferably one having surface treatment applied. As a surface treating 
agent, a surfactant, a metal soap, an organic acid such as acrylic acid, oxalic acid, citric acid or tartaric acid, a higher 
alcohol, an ester, a silicone, a fluorine resin, a silane coupling agent, or a condensed phosphate such as sodium 
hexametaphosphate, sodium pyrophosphate, sodium tripolyphosphate or sodium trimetaphosphate, may, for example, 
be employed. Particularly preferred is one treated with citric acid among organic acid treatments. 
[0073] The treatment method is not particularly limited, and a known method such as surface spraying or dipping 
may be employed. The anti-blocking agent may be in any form and may have an optional shape such as a spherical, 
angular, columnar, needle-like, plate-like or non-specific shape. 

[0074] In the present invention, it is preferred to incorporate a lubricant. The lubricant may, for example, be a straight 
chain monocarboxylic acid monoamide compound or a straight chain monocarboxylic acid bisamide compound. One 
or more of such compounds may be used. The straight chain monocarboxylic acid monoamide compound may, for 
example, be oleic amide, stearic amide, erucic amide, palmitic amide, behenic amide or lauric amide. 
[0075] The straight chain monocarboxylic acid bisamide compound may, for example, be ethylenebis oleic amide, 
*o ethylenebis stearic amide or methylene bisstearic amide. 

[0076] The amount of the lubricant is preferably from 0.01 to 1 .0 parts by weight, more preferably from 0.02 to 0.5 
part by weight, particularly preferably from 0.04 to 0.25 part by weight, per 1 00 parts by weight of the propylene type 
resin composition ((A)+(C) or (A)+(B)+(C)). 

[0077] Particularly preferred is an unsaturated fatty acid amide having a melting point of from 70 to 90°C or a saturated 
fatty acid amide having a melting point of from 100 to 125°C, and it is especially preferred to use both of them in 
combination. The blending ratio of the unsaturated fatty acid amide to the saturated fatty acid amide (the unsaturated 
fatty acid amide/saturated fatty acid amide) is usually within a range of from 1/99 to 99/1 , preferably 2/98 to 98/2, more 
preferably from 1 0/90 to 90/1 0, by weight ratio. By such a blend system, good performance can be obtained in a small 
amount of the lubricant as compared with a single system. 

[0078] As the unsaturated fatty acid amide having a melting point within a range of from 70 to 90°C, a C 18 . 22 un- 
saturated fatty acid amide may be employed. Specifically, one containing, as the main component, oleic amide, erucic 
amide, brassidic amide, elaidic amide, N-stearylerucic amide, lauric amide or N-(2-hydroxyethyl)lauric amide, may be 
mentioned. If the melting point of the unsaturated fatty acid amide is lower than 70°C, the lubricating property at a high 
temperature of at least 45°C tends to deteriorate, such being undesirable. On the other hand, if the melting point 
exceeds 90°C, the effect obtainable in combination with the saturated fatty acid amide, tends to be small, such being 
undesirable. 

[0079] As the saturated fatty acid amide having a melting point of from 1 00 to 125°C, a C 16 . 22 fatty acid amide or its 
derivative may be employed. Specifically, one containing, as the main component, stearic amide, palmitic amide, be- 
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henic amide, N-(2-hydroxymethyl) stearic amide, hexamethylenebis oleic amide, hexamethylenebis erucic amide or 
octamethylenebis erucic amide, may be mentioned. If the melting point of the saturated fatty acid amide is lower than 
. 100°C, the initial lubricating property is good in many cases, but the lubricating effect at a high temperature of at least 
45°C tends to be low, such being undesirable. On the other hand, if the melting point exceeds 125°C, the initial lubri- 
5 eating property tends to be hardly obtainable, such being undesirable. The saturated fatty acid amide is more preferably 
a saturated fatty acid amide having a melting point of from 107 to 120°C, from the viewpoint of e.g. an antifouling 
property of the roll during the film formation, 

Additional components 

[0080] The additional components may, for example, be compounding agents such as an antioxidant (of e.g. phenol 
type, phosphorus type or sulfur type), a photostabilizer, an ultraviolet absorber, a neutralizer, a lubricant (such as 
silicone oil), an antistatic agent, a fluidity-improving agent, a molecular weight controlling agent (a peroxide), an anti- 
blocking agent, an impact resistance improver, a defoaming agent, a dispersant, a metal-inactivating agent, an anti- 
15 bacterial agent, a fluorescent brightener, a coloring agent (an inorganic pigment such as titanium oxide, titanium yellow, 
zinc white, iron red or ultramarine blue, or an organic type pigment of e.g. condensed azo type, isoindolinone type, 
quinacridone type, perinone type, perylene type, quinophthalone type, anthraquinone type or phthalocyanine type), or 
resin or elastomer components other than those described above. 

[0081] In the first aspect of the present invention, to the propylene/a-olefin random copolymer of component (A) and 
the polyethylene wax of component (C), various compounding components are added, as the case requires, and firstly 
the mixture is mixed or melt-kneaded by a usual mixing or kneading machine such as a Henschel mixer, a super mixer, 
25 a V-blender, a tumbler mixer, a ribbon mixer, a Banbury mixer, a kneader blender or a single screw or twin screw 
extruder, and preferably melt-kneaded at a temperature of from 1 60 to 300°C, preferably at a temperature of from 1 80 
to 280°C, followed by palletizing to obtain a molding material. 

[0082] In the second aspect of the present invention, to the propylene/a-olefin random copolymer of component (A), 
the propylene type elastomer and/or the ethylene type elastomer of component (B) and the polyethylene wax of com- 
30 ponent (C) ( various compounding components are blended, as the case requires, and firstly, the mixture is mixed or 
melt-kneaded by a usual mixing or kneading machine, such as a Henschel mixer, a super mixer, a V-blender, a tumbler 
mixer, a ribbon mixer, a Banbury mixer, a kneader blender or a single screw or twin screw extruder, and preferably, 
melt-kneaded at a temperature of from 1 60 to 300°C, preferably from 1 80 to 280°C, followed by palletizing to obtain 
a molding material. 

35 [0083] The propylene type resin compositions of the present invention provide films which have a small temperature 
dependency of the transparency and which are excellent in the transparency even when molded at a high speed. 

Formation of films 

40 [0084] Preparation of films can be carried out by using the above-described propylene type resin compositions as 
the starting material resins. Specifically, sheets or films (non -stretched films) may be produced by a conventional meth- 
od such as a casting method or an inflation method. 

[0085] As the casting method for producing an extrusion molded product such as a sheet or a film (a non-stretched 
film), a resin melt-kneaded by an extruder is extruded from a T-die and cooled by being contacted with a roll having a 
45 cooling medium such as water circulated, whereby a film having good transparency and good thickness precision can 
usually be produced. Such a method is a method preferred for a film. 

[0086] When the film of the present invention is formed and utilized as a single layer film, its thickness is usually 
from 5 to 500 urn, preferably from 10 to 200 um. If the thickness is thinner than this range, processing tends to be 
difficult. On the other hand, if it is too thick, not only the processing tends to be difficult, but also a heat sealing property 

so tends to be hardly obtainable. 

[0087] Further, a stretched film may be produced by a conventional stretching apparatus from a sheet or film made 
of the propylene type resin composition of the present invention. Such a stretching apparatus may, for example, be a 
tentering machine, a simultaneous biaxial stretching machine or a monoaxial stretching machine. The stretching ratio 
of such a stretched film is preferably from 10 to 70 times in the case of a biaxially stretched film. In the case of a 

55 monoaxially stretched film, the stretching ratio is preferably from 2 to 1 0 times. Further, the thickness of the stretched 
film is usually preferably from 5 to 200 u.m. 
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Characteristics of the films 

[0088] The films of the present invention are films made of the propylene type*7esin compositions, which have the 
characteristics of propylene type polymers, such as transparency, rigidity, impact resistance, etc. atleast at an equal 
5 level thereto and which have an improved low temperature heat sealing property, which used to be a weak point of 
propylene type polymers. 

[0089] Further, the films of the present invention may be used in the form of a composite film with other base material 
in order to further improve the excellent transparency, rigidity, impact resistance and heat sealing properties. Such a 
base material may be selected, for example, from an optional polymer capable of forming a film, a cellophane, paper, 

10 a fibrous structure and an aluminum foil. 

[0090] The above-mentioned optional polymer capable of forming a film may be selected, for example, from a polya- 
mide resin, a polyester resin, a polyolefin resin such as polyethylene, polypropylene, an ethylene/vinyl acetate copol- 
ymer or an ethylene/methacrylic acid copolymer, a polyvinyl chloride, a polyvinylidene chloride and a vinyl alcohol 
copolymer depending upon the pu rpose of the composite film and taking into consideration the respective transparency, 

*5 rigidity, adhesiveness, printability or gas barrier properties. 

[0091] When the base material is stretchable, it may be monoaxially or biaxially stretched. The composite film may 
be produced by a conventional technique such as a co-extrusion method, a dry lamination method, an extrusion lam- 
ination method or a combination thereof. In the case of the co-extrusion method, the dry lamination method or the 
extrusion lamination method, the thickness of the film of the present invention in the composite film structure is pref- 

20 erably from 0.5 to 200 urn 

[0092] The thickness of the film is not particularly limited, but it is usually from 0.5 to 200 urn, preferably from 1 to 
150 urn, more preferably from 3 to 100 u.m. 

[0093] In the present invention, the polyethylene wax functions as crystal nuclei, whereby the crystallization temper- 
ature Tc obtained by DSC is higher than the polypropylene type resin itself as obtained by means of a metallocene 

25 catalyst. As the crystallization temperature is high, it is possible to prevent deterioration of the transparency due to the 
crystal growth, and it is possible to reduce the transfer of a roll mark due to insufficient heat removal which tends to 
be problematic during T-die molding at a high speed. Accordingly, the transparency of the polypropylene type resin 
film can be remarkably improved. Further, the polypropylene type resin obtained by means of a metallocene catalyst 
has a low molecular weight distribution, and one having the melting point lowered has a problem that the nip roll mark 

30 is likely to be transferred during the T-die film forming step. Whereas, by the addition of a small amount of the poly- 
ethylene wax, the crystallization temperature can be increased, and an improved effect with respect to the transfer of 
the roll mark can be obtained without impairing the low temperature heat sealing property. 

[0094] Now, the present invention will be described in further detail with reference to Examples and Comparative 
Examples. However, it should be understood that the present invention is by no means restricted by such specific 
35 Examples. 

Methods for evaluating the physical properties 

[0095] Evaluation methods employed in Examples and Comparative Examples are as identified in (1 ) to (1 0), and 
*o evaluation of physical properties of the films was carried out by methods (4) to (9) after heat treatment (aging) in an 
oven of 40°C for 24 hours. 

(1) Melt index (Ml) 

45 [0096] Measured in accordance with JIS K6758 (condition: 230°C, load: 2.16 kgf) (unit: g/1 0 min). 

(2) Melt viscosity of polyethylene wax 

[0097] The viscosity at 140°C was measured in accordance with JIS 28803 (method for measuring viscosity by a 
so single cylindrical rotational viscometer). 

(3) Melt peak temperature (Tm) and crystallization peak temperature (Tc) by means of differential scanning calorimeter 
(DSC) 

55 [0098] Using DSC manufactured by Seiko Company Limited, 5.0 mg of a sample was taken and maintained at 200°C 
for 5 minutes. Then, it was crystallized at a temperature lowering speed of 10°C/min to 40°C and further melted at a 
temperature raising speed of 1 0°C/min, whereby the crystallization peak temperature (Tc) and the melt peak temper- 
ature (Tm) were evaluated (units: °C). 
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(4) Density 

[0099] The density of polyethylene wax was measured in accordance with JI&K6760. 
5 (5) Transparency (haze) 

[0100] In accordance with ASTM-D1003, the obtained film was measured by a haze meter (unit: %). The smaller 
the value, the better the transparency. 

10 (6) Blocking property - - - 

[0101] A sample film of 2 cm (width) x 15 cm (length) was taken from the obtained film, and the corona-treated 
surfaces to each other and the non-treated surfaces to each other were brought in contact (contact area 1 0 cm 2 ) over 
a length of 5 cm, respectively, and left under a toad of 50 g/cm 2 in an atmosphere of a temperature of 40°C for one 
day or 7 days, whereupon the load was removed, and they were thoroughly adjusted at a temperature of 23°C, where- 
upon the force required for shear peeling of each sample at a rate of 500 mm/min, was obtained by means of a tensile 
tester (Schopper type) (unit: g/1 0 cm 2 ). The smaller the value, the better the anti-blocking property. 

(7) Lubricating property (slipping property) 

20 

[01 02] A sample obtained by adjusting the obtained film in an atmosphere of 23° C for one.day, and a sample obtained 
by adjusting the film in an atmosphere of a temperature of 40°C for 7 days, were respectively, evaluated by the coef- 
ficients of static friction in accordance with ASTM-D1894 by measuring the frictions between the corona-treated sur- , 
faces and between the non-treated surfaces, of the sample films. The smaller the value, the better the slipping property 

25 

(8) Heat sealing property (HS temperature) 

[0103] Using a heat seal bar of 5 mm x 200 mm, non-treated surfaces of the obtained films were sealed under a 
heat sealing pressure of 2 kg/cm 2 for a heat sealing time of 1 second in a direction perpendicular to the melt extrusion 
30 direction (MD), and from the sealed sample, a test sample having a width of 15 mm was taken and peeled in the MD 
direction at a tensile speed of 500 mm/min by means of a Schopper type tester, whereby the load was read out. The 
heat sealing property was evaluated by the sealing temperature at which the load was 300 g (unit: °C). The smaller 
the value, the better the heat sealing property. 

35 (9) Measurement of the average surface roughness of the films by an atomic force microscope 

[0104] On SPI3700 (SPA300 units) manufactured by Seiko Electron Industry Company Limited, cantilever (probe) 
DF-40 was mounted, and irregularities were measured by a cyclic contact mode within a range of 20 urn x 20 urn, 
whereupon by the data treating soft attached to the same apparatus, the average surface roughness (Ra) was calcu- 
40 lated. 

(10) Tensile break strength 

[0105] A dumbbell test specimen was sampled from the obtained film in accordance with JIS K6781 , and the tensile 
45 break strength was obtained in accordance with JIS K6781 (tensile speed: 500 mm/min : length of specimen between 
grips: 80 mm, and gage length: 40 mm). 

(11) Extrusion load 

so [0106] The resin pressure at the time of molding the film was measured. The higher the resin pressure, the larger 
the extrusion load, and the poorer the extrudability 
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Preparation of metallocene catalyst 

(1) Preparation of racemic modification of dimethylsilylenebisH ,1 W2-methyl^-(4-chlorophenvl)-4H-azulenyl)] 
zirconium dichloride ' : 

(a) Preparation of raceme-meso mixture: 1 1 .7 me (1 9.2 mmol) of a pentene solution of t-butyl lithium (1 .64 M) was 
dropwise added at -78°C to a solution of 1 .84 g (9.6 mmol) of 1 -bromo-4-chlorobenzene in n-hexane (10 mO and 
diethyl ether (10 m€). 

« [0107] The obtained solution was stirred at -5°C for 1 .5 hours. Then, to this solution, 1 .2 g (8.6 mmol) of 2-methyl- 
azulene was added, and a reaction wascarried out. While gradually returning this reaction solution to room temperature, 
it was stirred for 1 .5 hours. Thereafter, the reaction solution was cooled to 0°C, and 15 u.€ (0.1 9 mmol) of 1-methylim- 
idazole was added, and further, 0.52 m€ (4.3 mmol) of dichlorodimethylsilane was added. The reaction solution was 
stirred at room temperature for 1 ,5 hours, and then dilute hydrochloric acid was added to terminate the reaction. After 
the liquid separation, the organic phase was concentrated under reduced pressure, and dichloromethane was added, 
followed by drying over magnesium sulfate. The solvent was distilled off under reduced pressure, followed by purifi- 
cation by silica gel column chromatography to obtain 2,1 g of an amorphous solid. 

[0108] Then, 1 .27 g of the above reaction product was dissolved In 15 mf of diethyl ether, and 2,8 me (4.5 mmol) of 
a n-hexane solution of n-butylithium (1 .66 M) was dropwise added thereto at -78°C. After the dropwise addition, while 
gradually returning the reaction solution to room temperature, it was stirred for 12 hours. The solvent was distilled off 
under reduced pressure. Then, 5 m€ of a solvent mixture of toluene and diethyl ether (40:1 ) was added, followed by 
cooling to -78°C. 0.53 g (2.3 mmol) of zirconium tetrachloride was added thereto. Thereafter, the mixture was imme- 
diately returned to room temperature, and stirred at room temperature for4 hours to carry out the reaction. The obtained 
reaction solution was subjected to filtration on celite, and the solid separated by filtration was recovered by washing 
25 with 3 me of toluene. The recovered solid was extracted with dichloromethane, and the solvent was distilled off from 
the extracted solution to obtain 906 mg (yield: 56%) of raceme-meso mixture of dimethylsilylenebis[1,1'-{2-methyl- 
4-(4-chlorophenyl)-4H-azulenyl}]zirconium dichloride. 

(b) Purification of racemic modification 

[0109] Further, 900 mg of the above raceme-meso mixture was dissolved in 20 mi of dichloromethane, and a high 
pressure mercury lamp of 1 00 W was irradiated for 40 minutes to increase the proportion of the racemic modification. 
Thereafter, the insolubles were filtered off, and the recovered filtrate was concentrated and evaporated to dryness. 
Then, the obtained solid component was stirred together with 22 mf of toluene and left to stand, whereupon the su- 
pernatant was removed. Such as purification operation was repeated four times, and the remaining solid component 
was dried to obtain 275 mg of a racemic modification of dimethylsilylenebis[1 ,1 '-{2-methyl-4-(4-chlorophenyl)-4H-azu- 
lenyl}]zirconium dichloride. 

i 

(2) Preparation of chemically treated clay 
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[0110] 218.1 g of sulfuric acid (96%) and 130.4 g of magnesium sulfate were mixed with 909 m€ of deionized water. 
To the obtained aqueous solution, 200.03 g of commercially available montmorillonite (Kunipia F ( ^~t:T F), man- 
ufactured by Kunimine Kogyo K.K.) was dispersed and stirred at 1 00°C for 2 hours. The aqueous slurry of this montmo- 
rillonite was adjusted to a solid content concentration of 12%, and subjected to spray granulation by a spray dryer to 
45 obtain particles. Then, the particles were dried under reduced pressure at 200°C for 2 hours. 

(3) Preparation of solid catalyst component 

[0111] The interior of the agitation type autoclave having an internal capacity of 1 €, was thoroughly flushed with 
propylene, and then 230 me of dehydrated and deoxidized heptane was introduced, and the internal temperature was 
maintained at 40°C. 10g of a chemically treated clay slurried with toluene, was added thereto. Further, 0.15 mmol of 
the racemic modification of dimethylsilylenebis[1,1 , -{2-methyl-4-(4-chlorophenyl)-4H-azulenyl})zirconium dichloride 
and 1.5 mmol of triisobutylaluminum mixed in the presence of toluene in a separate container, were added. 
[01 1 2] Here : propylene was introduced at a rate of 1 0 g/hr for 1 20 minutes. Thereafter, polymerization was continued 
for 120 minutes. Further, in a nitrogen atmosphere, the solvent was rerhoved, followed by drying to obtain a solid 
catalyst component. This solid catalyst component contained polypropylene in an amount of 1 .9 g per g of the solid 
component. 
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Polymerization 1 

[0113] The interior of an agitation type autoclave having an internal capacity of 200€ , was thoroughly flushed with 
propylene, and then, 45 kg of thoroughly dehydrated liquefied propylene was introduced. 500 mf (0.12 mol) of a tri- 
s isobutyl aluminum/n-heptane solution, 2.25 kg of ethylene, and 8.0 NL of hydrogen, were added thereto, and the internal 
temperature was maintained at 30°C. 

[0114] Then, 1 .2g of the above solid catalyst component (as the solid component excluding the polypropylene) was 
injected with argon to initiate the polymerization, and the temperature was raised to 70°C over a period of 30 minutes, 
and the temperature was maintained for 1 hour. Here, 100 mf of ethanol was added to terminate the reaction. The 
10 remaining gas was purged to obtain 21 kg of a prdpyleffe/ethylene copolymer A1 having a Ml of 7.2 g/1 0 min, a Tm of 
124.3°C, a Tc of 88.5°C and an ethylene content of 3.7 wt%. 

Polymerization 2 

'5 [0115] The interior of an agitation type autoclave having an internal capacity of 200f, was thoroughly flushed with 
propylene, and then 45 kg of thoroughly dehydrated liquefied propylene was introduced. 500 mf (0.12 mol) of a tri- 
isobutyl aluminunrvn-heptane solution, 2.25 kg of ethylene and 2.5 NL of hydrogen were added thereto, and the Internal 
temperature was maintained at 30° C. 

[0116] Then, 1 .5g of the above solid catalyst component (as the solid component excluding the polypropylene) was 
20 injected with argon to initiate the polymerization, and the temperature was raised to 70° C over a period of 30 minutes, 
and then the temperature was maintained for 1 hour. Here, 100 m€ of ethanol was added to terminate the reaction. 
The remaining gas was purged to obtain 1 8 kg of a propylene/ethylene copolymer A2 having a Ml of 1 .5 g/1 0 min, a 
Tm of 124.9°C, a Tc of B8.9°C, and an ethylene content of 3.7 wt%. 

25 Polymerization 3 

[0117] The interior of an agitation type autoclave having an internal capacity of 200e was thoroughly flushed with 
propylene, and then 45 kg of thoroughly dehydrated liquefied propylene was introduced. 500 mf (0.12 mol) of a trt- 
isobutyl aluminunrvn-heptane solution, 2.25 kg of ethylene and 14 NL of hydrogen were added thereto, and the internal 

30 temperature was maintained at 30°C. 

[01 18] Then, 0.8 g of the above solid catalyst component (as the solid component excluding the polypropylene) was 
injected with argon to initiate the polymerization, and the temperature was raised to 70°C over a period of 30 minutes, 
and the temperature was maintained for 1 hour. 100 mf of ethanol was added thereto to terminate the reaction. The 
remaining gas was purged to obtain 23 kg of a propylene/ethylene copolymer A3 having a Ml of 35 g/1 0 min, a Tm of 

35 125.3°C, a Tc of 89.4°C and an ethylene content of 3.6 wt%. 

Polymerization 4 

[0119] The interior of an agitation type autoclave having an internal capacity of 200f, was thoroughly flushed with 
40 propylene. Then, 45g of thoroughly dehydrated liquefied propylene was introduced. 500 m€ (0.12 mol) of a triisobutyl 
aluminunrvn-heptane solution, 0.27 kg of ethylene and 0.5 NL of hydrogen were added thereto, and the internal tem- 
perature was maintained at 30° C. 

[0120] Then, 2.7g of the above solid catalyst component (as the solid component excluding the polypropylene) was 
injected with argon to initiate the polymerization, and the temperature was raised to 70°C over a period of 30 minutes, 
45 and the temperature was maintained for 1 hour. Here, 100 mf of ethanol was added to terminate the reaction. The 
remaining gas was purged to obtain 1 6 kg of a propylene/ethylene copolymer A4 having a Ml of 7.0 g/1 0 min, a Tm of 
146.0°C, aTcof 110.3°C, and an ethylene content of 0.5 wt%. 



Table 1 





Ml (g/1 0 min) 


Tm (°C) 


Tc (°C) 


Ethylene content (wt%) 


Copolymer A1 


7.2 


124.3' 


88.5 


3.7 


Copolymer A2 


1.5 


124.9 


88.9 


3.7 


Copolymer A3 


35 


125.3 


89.4 


3.6 


Copolymer A4 


70 


146.0 


110.3 


0.5 
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EXAMPLE 1 



[0121] To 100 parts by weight of a propylene type resin composition prepared by adding 0.3 part by weight of a 
polyethylene wax (Mitsui Hiwax 400P, viscosity at 140°C: 650 cps) to 99.7 parts by weight of the propylene/ethylene 
5 random copolymer (Copolymer A1) obtained by the above described method, 0.05 part by weight of Irganox 1010 
(tetrakistmethylene-a-tS'.S'-di-t-butyl^-hydroxyphenylJpropionateJmethane) and 0.05 part by weight of Irgaphos 168 
(tns-(2,4-di-t-butylphenyl)phosphite), as antioxidants, and 0.05 part by weight of calcium stearate as a neutralizing 
agent, were added, and the mixture thereby obtained was mixed at a high speed of 750 rpm for one minute at room 
temperature by a Henschel mixer and then melted andjcneaded at 230°C by a twin screw extruder (Ikegai PCM 30) 
10 followed by cooling and cutting to obtain a peiletized resin composition . 

[0122] Using this resin composition as a feed material and using a T-die method film-forming apparatus equipped 
with an extruder having an aperture of 35 mm in diameter, a T-die having a width of 300 mm, an air knife and a cooling 
roll, molding was carried at an extruded resin temperature of 230°C at three levels of the cooling roll temperature of 
25°C, 35°C and 45°C at a film take-up speed of 21 m/min to obtain non-stretched films having a thickness of 25 u.m. 
The physical properties were evaluated, and the results were as shown in Table 2. 
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EXAMPLE 2 



[0123] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Mitsui 
-Hiwax 400P, viscosity at 140*C: 650 cps) to 99.0 parts by weight of the same propylene/ethylene random copolymer 
as in Example 1 , the same test as in Example 1 was carried out. The results were as shown in Table 2. 



EXAMPLE 3 



25 [0124] Using a propylene type resin composition prepared by adding 0.3 part by weight of a polyethylene wax (Mitsui 
Hiwax 800P, viscosity at 1 40°C: 8,000 cps) to 99.7 parts by weight of the same propylene/ethylene random copolymer 
as in Example 1 , the same test as in Example 1 was carried out. The results were as shown in Table 2. 



EXAMPLE 4 



[0125] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Sanyo 
Sanwax LEL800, viscosity at 140°C: 22,000 cps) to 99.0 parts by weight of the same propylene/ethylene random 
copolymer as in Example 1 , the same test as in Example 1 was carried out. The results were as shown in Table 2. 

35 COMPARATIVE EXAMPLE 1 

[0126] Using the same propylene/ethylene random copolymer as in Example 1 , the same test as in Example 1 was 
carried out except that no polyethylene wax was added. The physical properties were evaluated, and the results were 
as shown in Table 3. As compared with one having the polyethylene wax added, the transparency tended to deteriorate 
40 if cooling was not sufficient. 

COMPARATIVE EXAMPLE 2 

[01 27] Using a propylene type resin composition prepared by adding 1 0 parts by weight of a polyethylene wax (Sanyo 
« Sanwax LEL800) to 90 parts by weight of the propylene/ethylene random copolymer (Copolymer A1) obtained in Po- 
lymerization 1 , the same test as in Example 1 was carried out. The results were as shown in Table 3. The transparency 
was poor. 



COMPARATIVE EXAMPLE 3 

[0128] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 400P, viscosity at 140°C: 650 cps) to 99.0 parts by weight of the propylene/ethylene random copolymer A2, the 
same test as in Example 1 was carried out. The results were as shown in Table 3. The resin pressure was high, and 
the extrudability (filming property) tended to deteriorate. 

COMPARATIVE EXAMPLE 4 

[0129] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Mitsui 
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Hiwax 400P, viscosity at 1 40°C: 650 cps) to 99.0 parts by weight of the propylene/ethylene random copolymer A3, the 
same test as in Example 1 was carried out. The results were as shown in Table 3. The tensile break strength decreased. 

COMPARATIVE EXAMPLE 5 
5 - 

[0130] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 400P, viscosity at 1 40°C: 650 cps) to 99.0 parts by weight of the propylene/ethylene random copolymer A4, the 
same test as in Example 1 was carried out. The results were as shown in Table 3. The heat sealing temperature was 
high and the iow temperature heat sealing property was poor. 

10 

COMPARATIVE EXAMPLE 6 

[0131] Using a propylene type resin composition prepared by adding 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 720P, viscosity at 140°C: 6,000 cps) to 99.0 parts by weight of the propylene/ethylene random copolymer A1 , 
'5 the same test as in Example 1 was carried out. The results were as shown in Table 3. The transparency deteriorated. 

EXAMPLES 5 to 10 

[0132] To 100 parts by weight of the propylene type resin composition shown in Example 1 , 3 or 4, 0.05 part by 
20 weight of Irganox 1010 (tetrakistmethylene-S-JS'.S'-di-t-butyM-hydroxyphenyOpropionatelmethane) and 0.05 part by 
weight of Irgaphos 168 (tris-(2,4-di-t-butylphenyl)phosphite) : as antioxidants, 0.05 part by weight of calcium stearate 
as a neutralizing agent, synthetic silica or magnesium silicate as an anti-blocking agent as shown in Table 4, erucic 
amide (EA) as lubricant [A], and behenic amide (BA) as lubricant [B] were added, and the mixture was mixed at a high 
speed of 750 rpm for one minute at room temperature by a Henschel mixer, then melted and kneaded at 230°C by a 
25 twin screw extruder (Ikegai PCM30), followed by cooling and cutting to obtain a pelletized resin composition. 

[0133] Using this resin composition as a feed material, and using a T-die method film forming apparatus equipped 
with an extruder having an aperture of 35 mm in diameter, a T-die having a width of 300 mm, an air knife and a cooling 
roll, molding was carried out at an extruded resin temperature of 230°C, at two levels of the cooling roll temperature 
of 35°C and 45°C, at a film take-up speed of 21 m/min to obtain non-stretched films having a thickness of 25 urn having 
30 corona treatment of 40 dyne/cm applied on one side. Evaluation of the physical properties was carried out by means 
of films molded at 35°C and 45°C for haze and one molded at 35°C for other physical properties. The results were as 
shown in Table 4. 

COMPARATIVE EXAMPLE 7 

35 

[0134] The same test as in Example 6 was carried out except that the propylene type resin composition of Compar- 
ative Example 1 was used in Example 6. The results were as shown in Table 5. As compared with one having the 
polyethylene wax added, the transparency was poor. 

40 EXAMPLES 11 and 12 

[0135] The propylene type resin film (a single layer film obtained by applying corona treatment of 40 dyne/cm on 
one side) obtained in Example 6 or 10 was subjected to aging in an atmosphere at 40°C for two days. Then, using a 
biaxially oriented polypropylene film of 40 u.m as a base material film, a urethane type two-pack reactive adhesive was 
« * coated and then dry laminate was applied on the corona charge treated surface of the single layer film, whereupon 
the slipping property, the blocking property and the heat sealing property were measured. The results were as shown 
in Table 6. 

EXAMPLES 13 to 17 

50 

[0136] To 100 parts by weight of the propylene type resin composition shown in Example 1, 3 or 4, 0.05 part by 
weight of Irganox 1010 (tctrakisCmethylene-S^S'.S'-di-t-butyM-hydroxyphenyOpropionatelmethane) and 0.05 part by 
weight of Irgaphos 168 (tris-(2,4-di-t-butylphenyl)phosphite) : as antioxidants, 0.05 part by weight of calcium stearate 
as a neutralizing agent, synthetic silica or magnesium silicate as an anti-blocking agent as shown in Table 7, erucic 
55 amide (EA) as lubricant [A], and behenic amide (BA) as lubricant [B] were added, and the mixture was mixed at a high 
speed of 750 rpm for one minute at room temperature by a Henschel mixer, and then melted and kneaded at 230°C 
by a twin screw extruder (Ikegai PCM30), followed by cooling and cutting to obtain a pelletized resin composition. 
[0137] Using this resin composition for a sealing layer, a homopolypropylene (FB3GT, trade name, manufactured by 
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Japan Polychem Corporation) having a melting point of 163°C and a MFR (230°C) of 7.0 g/10 min for an interlayer 
and a random polypropylene (FW3E, trade name, manufactured by Japan Polychem Corporation) having a melting 
point of 140°C and a MFR (230°C) of 7.0 g/10 min for a front layer, and using a'three layer T-die method film forming 
apparatus equipped with three separate extruders for the respective three layers (front layer/interlayer/seal = extruders 
5 having an aperture of 20 mm in diameter/35 mm in diameter/20 mm in diameter) and three layer T-die having a width 
of 300 mm communicated thereto, an air knife and a cooling roll, melt three layer coextrusion was carried out so that 
the front layer/interlayer/seal layer would be 1/4/1 as shown in Table 7, to obtain a non-stretched film. The physical 
properties were evaluated, and the results were as shown in Table 7. The lubricating property, the blocking property 
and the heat sealing property were evaluated only with respect to the sealing side surfaces. 
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Tables 









Comparative Example 








7 


oampie used 






Comparative Example 1 




Type 




Synthetic silica 




i reairnent 




Organic substance 




Mverage parucie size 


jxm 


2.7 




Pore volume 


m#g 
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Concentration 


Parts by weight 
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Lubricant [A] 


Type 
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Lubricant [B] 
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Parts by weight 
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% 
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g/IOcm 2 
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50/0 


HS temp. 




°C/300g 


118.3 



*1 : Treated surfaces to each other/non-treated surfaces to each other 
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EXAMPLE 18 

[0138] To 1 00 parts by weight of a propylene type resin composition preparechby adding 9.97 parts by weight of a 
propylene/1 -butylene type elastomer (Toughmer XR110T, manufactured by Mitsui Chemicals, Inc.; 1-butene content: 

5 31 mol%) and 0.3 part by weight of a polyethylene wax (Mitsui Hiwax 400P, viscosity at 1 40°C: 650bps) to 89.73 parts 
by weight of the propylene/ethylene random copolymer (copolymer A1) obtained by the above described method of 
Polymerization 1 , 0.05 part by weight of Irganox 1010 (tetrakisfmethylene-S-fS'.S'-di-t-butyl^-hydroxyphenyOpropion- 
atejmethane) and 0.05 part by weight of Irgaphos 168 (tris-^^-di-t-butylphenylJphosphfte), as antioxidants, and 0.05 
part by weight of calcium stearate as a neutralizing agent, were added, and the mixture thereby obtained was mixed 

10 at a high speed of 750 rpm for one minute at room temperature by a Henschel mixer, and then melted and kneaded 
at 230°C by a twin screw extruder (Ikegai PCM30), followed by cooling and cutting to obtain a pelletized resin compo- 
sition. 

[0139] Using this resin composition as a feed material and using a T-die method film forming apparatus equipped 
with an extruder having an aperture of 35 mm in diameter, a T-die having a width of 300 mm, an air knife and a cooling 
» roll, molding was carried out at an extruded resin temperature of 230°C, at three levels of the cooling roll temperature 
of 25 D C, 35°C and 45°C and at a film take-up speed of 21 m/min, to obtain non-stretched films having a thickness of 
25 urn. The physical properties were evaluated, and the results were as shown in Tables 8 and 9. 

EXAMPLE 19 

20 

[0140] The test was carried out in the same manner as in Example 1 8 except that the propylene/ethylene random 
copolymer (copolymer A1 ) was 89.1 parts by weight, the propylene/1 -butene type elastomer (Toughmer XR1 1 0T, man- 
ufactured by Mitsui Chemicals, Inc.) was 9.9 parts by weight, and the polyethylene wax (Mitsui Hiwax 400P) was 1 .0. . 
The results were as shown in Tables 8 and 9. 

25 

EXAMPLE 20 

[0141] The test was carried out in the same manner as in Example 1 9 except that copolymer A1 was 79.2 parts by 
weight, the propylene/1 -butene type elastomer (Toughmer XR110T, manufactured by Mitsui Chemicals, Inc.) was 1 9.8 
30 parts by weight. The results were as shown in Tables 8 and 9. 

EXAMPLE 21 

[01 42] The test was carried out in the same manner as in Example 1 8 except that the polyethylene wax was changed 
*5 to 0.3 part by weight of Mitsui Hiwax 800P (viscosity at 1 40°C: 8,000 cps). The results were as shown in Tables 8 and 9. 

EXAMPLE 22 

[0143] The test was carried out in the same manner as in Example 1 9 except that the polyethylene wax was changed 
w to 1 part by weight of Sanyo Sanwax LEL800 (viscosity at 140°C: 22,000 cps). The results were as shown in Tables 
8 and 9. 

EXAMPLE 23 

« [0144] The test was carried in the same manner as in Example 1 9 except that the ethylene/1 -butene type elastomer 
(Toughmer A4085, manufactured by Mitsui Chemicals, Inc., 1 -butene content: 11 mol%) was 99 parts by weight. The 
results were as shown in Tables 8 and 9. 

COMPARATIVE EXAMPLE 8 ! 

>o \ 

[0145] The test was carried out in the same manner as in Example 1 8 except that no polyethylene wax was added, 
and the composition was as shown in Table 1 0. The results were as shown in Tables 1 0 and 1 1 . As compared with the 
one having the polyethylene wax added, the transparency was poor, and the cooling roll temperature dependency was 
observed. 

5 

COMPARATIVE EXAMPLE 9 

[0146] The test was carried out in the same manner as in Example 1 8 except that the composition of the propylene/ 
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ethylene random copolymer, the propylene/butene type elastomer and the polyethylene wax was as shown in Table 
10. The results were as shown in Tables 10 and 11 . The polyethylene wax formed a continuous phase, whereby the 
. transparency deteriorated. 

5 COMPARATIVE EXAMPLE 10 - ..' ■ 

[0147] Using a propylene type resin composition prepared by adding 9.9 parts by weight of a propylene type elas- 
tomer (Toughmer XR1 1 0T, manufactured by Mitsui Chemicals, Inc.) and 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 800P) to 89.1 parts by weight of the propylene/ethylene random copolymer A2, the test was carried out in the 
10 same manner as in Example 18. The results were^as shown in Tables 12 and 13. 

COMPARATIVE EXAMPLE 11 

[0148] Using a propylene type resin composition prepared by adding 9.9 parts by weight of a propylene type elas- 
'5 tomer (Toughmer XR1 1 0T, manufactured by Mitsui Chemicals, Inc.) and 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 800P) to 89.1 parts by weight of the propylene/ethylene random copolymer A3, the test was carried out in the 
same manner as In Example 18. The results were as shown In Tables 12 and 13. 

COMPARATIVE EXAMPLE 12 

20 

[0149] Using a propylene type resin composition prepared by adding 9.9 parts by weight of a propylene type elas- 
tomer (Toughmer XR110T, manufactured by Mitsui Chemicals, Inc.) and 1 .0 part by weight of a polyethylene wax (Mitsui 
Hiwax 80OP) to 89.1 parts by weight of the propylene/ethylene random copolymer A4, the test was carried out in the 
same manner as in Example 1 8. The results were as shown in Tables 12 and 13. 

25 

COMPARATIVE EXAMPLE 13 

[0150] Using a propylene type resin composition prepared by adding 9.9 parts by weight of a propylene type elas- 
tomer (Toughmer XR11 0T, manufactured by Mitsui Chemicals, Inc.) and 1 .0 part by weight of a polyethylene wax (Mitsui 
30 Hiwax 720P, viscosity at 140°C: 6,000, density: 0.92 g/cm 3 ) to 89.1 parts by weight of the propylene/ethylene random 
copolymer A1 , the test was carried out in the same manner as in Example 1 8. The results were as shown in Tables 
12 and 13. 

[0151] To 100 parts by weight of the propylene type resin composition shown in Example 18, 20 or 22, 0.05 part by 
weight of Irganox 1010 (tetrakisImethylene-S-tS'.S'-di-t-butyM-hydroxyphenylJpropionatelmethane) and 0.05 part by 

35 weight of Irgaphos 168 (tris-(2,4-di-t-butylphenyl)phosphite) ! as antioxidants, 0.05 part by weight of calcium stearate 
as a neutralizing agent, synthetic silica or magnesium silicate as an anti-blocking agent as shown in Table 14, erucic 
amide (EA) as lubricant [A] and behenic amide (BA) as lubricant [B], were added, and the mixture thereby obtained 
was mixed at a high speed of 750 rpm for one minute at room temperature by a Henschel mixer, and then melted and 
kneaded at 230°C by a twin screw extruder (Ikegai PCM30), followed by cooling and cutting to obtain a pelletized resin 

40 composition. 

[0152] Using this resin composition as a feed material and using a T-die film forming apparatus equipped with an 
extruder having an aperture of 35 mm in diameter, a T-die having a width of 300 mm, an air knife and a cooling roll 
molding was carried out at an extruded resin temperature of 230°C, at two levels of the cooling roll temperature of 
35°C and 45°C at a film take-up speed of 21 m/min, to obtain non-stretched films having a thickness of 25 urn having 
45 corona treatment of 40 dyne/cm applied on one side. The physical properties were evaluated by using films molded 
at 35°C and 45°C for haze and a film molded at 35°C for other physical properties. The results were as shown in Table 
14. 

COMPARATIVE EXAMPLE 14 

so 

[0153] The test was carried out in the same manner as in Example 25 except that the propylene type resin composition 
of Comparative Example 8 was used in Example 25. The results were as shown in Table 15. Deterioration of the 
transparency was observed. 

55 EXAMPLES 30 and 31 

[0154] The film of the propylene type resin composition obtained in Example 25 or 28 (a single layer film obtained 
by applying corona treatment of 40 dyne/cm on one side) was subjected to aging in an atmosphere of 40°C for 2 days. 
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Then, using a biaxially stretched polypropylene film of 40 jim as a base material film, a urethane type two pack reactive 
adhesive was coated, and then dry laminate was carried out on the corona discharge treated surface of the single 
layer film, and aging was carried out in an atmosphere of 45°C for 6 days, whereupon evaluation of the slipping property, 
the blocking property and the heat sealing property of the 'non-treated surfaces to each other, was carried out The 
5 results were as shown in Table 16. - 

EXAMPLES 32 to 36 

[0155] To 1 00 parts by weight of the propylene type resin composition shown in Example 1 8, 20 or 22, 0.05 part by 

10 weight of Irganox 1 01 0 (tetrakis[methylene-3-(3\5 , -di-t-butyl-4-hydroxyphenyl)propionate]methane) and 0.05 part by 
weight of Irgaphos 168 (tris-(2,4-di-t-butylphenyl)phosphite) : as antioxidants, 0.05 part by weight of calcium stearate 
as a neutralizing agent, synthetic silica or magnesium silicate as an anti-blocking agent as shown in Table 17, erucic 
amide (EA) as lubricant [A], and behenic amide (BA) as lubricant [B], were added, and the mixture thereby obtained 
was mixed at a high speed of 750 rpm for one minute at room temperature by a Henschel mixer, and then melted and 

is kneaded at 230°C by a twin extruder (Ikegai PCM30), followed by cooling and cutting to obtain a pelletized resin 
composition. Using this resin composition for a sealing layer, a homopolypropylene (FB3GT, trade name, manufactured 
by Japan Polychem Corporation) having a melting point of 1 63°C and a MFR (230°C) of 7.0 g/1 0 min for an interlayer 
and a random polypropylene (FW3E, trade name, manufactured by Japan Polychem Corporation) having a melting 
point of 140°C and a MFR (230°C) of 7.0 g/10 min, and using a three layer T-die method film forming apparatus 

^0 equipped with three separate extruders for the respective three layers (front layer/interlayer/seal « extruders having 
apertures of 20 mm in diameter/35 mm in diameter/20 mm in diameter), a three layer T-die having a width of 300 mm 
communicated thereto, an air knife and a cooling roll, melt three layer coextrusion was carried out at an extruded resin 
temperature of 230°C so that the front layer/interlayer/seal layer would be 1/4/1 as shown in Table 17, to obtain a. 
coextruded non-stretched film having a thickness of 30 urn at a film take-up speed of 1 7 m/min at a cooling roll tem- 

25 perature of 35°C. The physical properties were evaluated, and the results were as shown in Table 1 7. The lubricating 
property and the blocking property were evaluated only with respect to the sealing side surfaces. 
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[0156] The entire disclosure of Japanese Patent Application No. 2000-211751 filed on July 12, 2000 and Japanese 
Patent Application No. 2000-211752 filed on July 12, 2000 including specifications, claims, drawings and summaries 
are incorporated herein by reference in their entireties. 



Claims 

1 . A propylene type resin composition comprising from 95.0 to 99.999 parts by weight of component (A) which is a 
propylene/a-olef in random copolymer polymerized by a metallocene catalyst, and from 0.001 to 5.0 parts by weight 
of component (C) which is a polyethylene wax, wherein components (A) and (C) satisfy the following conditions: 

Component (A): Propylene/a-olefin random copolymer 

1 ) Melt index at 230°C: 2 to 30 g/1 Omin 

2) Main melting peak temperature (T m) obtained by DSC: 110 to 145°C 
Component (C): Polyethylene wax 

1) Density: 0.94 to 0.98 g/cm 3 

2) Melt viscosity at 1 40°C: At least 1 0 cps. 

2. A propylene type resin composition comprising from 50 to 98 parts by weight of component (A) which is a propylene/ 
ct-olefin random copolymer polymerized by a metallocene catalyst, from 2 to 50 parts by weight of component (B) , 
which is a propylene type elastomer or an ethylene type elastomer, and from 0.001 to 5.0 parts by weight of 
component (C) which is a polyethylene wax, wherein components (A), (B) and (C) satisfy the following conditions: 

Component (A): Propylene/a-olefin random copolymer 

1) Melt index at 230°C: 2 to 30 g/1 Omin 

2) Main melting peak temperature (Tm) obtained by DSC: 110 to 145°C 
Component (B): Elastomer 

(B-1 ) Propylene type elastomer 

Propylene/a-olefin copolymer satisfying the following 1 ) and 2): 

1) Content of units derived from propylene: 5 to 95 mol% 

2) Content of units derived from a C 4 .2o ct-olefin: 5 to 95 mol% 

(B-2) Ethylene type elastomer 

Ethylene/a-olef in copolymer satisfying the following 3) and 4) 

3) Content of units derived from ethylene: 5 to 95 mol% 

4) Content of units derived from an cc-olefin: 5 to 95 mol% 

Component (C): Polyethylene wax 

1) Density: 0.94 to 0.98 g/cm 3 

2) Melt viscosity at 140°C: At least 10 cps. 

3. The propylene type resin composition according to Claim 1 or 2, wherein the metallocene catalyst for component 
(A) is a compound of the following formula (1 ) or its partially hydrogenated product: 
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wherein Q is a linking group which links the two conjugated five-membered cyclic ligands, M is a metal atom . 
selected from the group consisting of titanium, zirconium and hafnium, each of X and Y is a hydrogen atom, a 

25 halogen atom, a hydrocarbon group, an alkoxy group, an amino group, a nitrogen-containing hydrocarbon group, 

a phosphorus-containing hydrocarbon group or a silicon-containing hydrocarbon group, each of R 1 and R 3 is a 
hydrogen atom, a hydrocarbon group, a halogen atom, a Cj.^ halogenated hydrocarbon group, a silicon- 
containing hydrocarbon group, a nitrogen-containing hydrocarbon group, an oxygen -containing hydrocarbon 
group, a boron-containing hydrocarbon group or a phosphorus-containing hydrocarbon group, and each R 2 is a 

30 hydrogen atom, a C^. 2Q hydrocarbon group, a halogen atom, a halogenated hydrocarbon group, a silicon- 

containing hydrocarbon group, a nitrogen-containing hydrocarbon group, an oxygen -containing hydrocarbon 
group, a boron-containing hydrocarbon group or a phosphorus-containing hydrocarbon group. 

4. The propylene type resin composition according to any one of Claims 1 to 3, which contains, as a lubricant, a fatty 
35 acid amide in an amount of from 0.01 to 1 .0 part by weight per 1 00 parts by weight of the resin composition, 

5. The propylene type resin composition according to any one of Claims 1 to 3, "which contains, as a lubricant, an 
unsaturated fatty acid amide having a melting point of from 70 to 90°C and/or a saturated fatty acid amide having 
a melting point of from 100 to 125°C in an amount of from 0.01 to 1.0 part by weight per 100 parts by weight of 

40 the resin composition. 

6. The propylene type resin composition according to any one of Claims 1 to 5, which contains an anti-blocking agent 
having an average particle size of from 1 .0 to 7.0 u.m and a pore volume of from 0.4 to 1 .6 mi/g in an amount of 
from 0.01 to 0.7 part by weight per 1 00 parts by weight of the resin composition. 

45 

7. The propylene type resin composition according to Claim 6, wherein the anti-blocking agent is surface-treated with 
an organic substance. 

8. The propylene type resin composition according to Claim 6, wherein the anti-blocking agent is surfacetreated with 
so citric acid. 

9. A propylene type resin film molded from the propylene type resin composition as defined in any one of Claims 1 
to 8 by means of a T-die. 

55 10. A laminated resin film containing at least one layer made of the propylene type resin film as defined in Claim 9. 
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